
TITLE OF THE INVENTION 
Human Waste Management Suit 


CROSS REFERENCES TO RELATED APPLICATIONS 
[0001] Not applicable. 

5 STATEMENT AS TO RIGHTS TO INVENTIONS MADE UNDER 

FEDERALLY SPONSORED RESEARCH AND DEVELOPMENT 
[0002] Not applicable. 


BACKGROUND OF THE INVENTION 
[0003] The present invention relates to chemical/biological hazard protection suits for 
10 military, public safety, and industrial applications. 

[0004] Many environments pose immediate threats to the life or health of those who 
enter them. Whether as a result of chemical agents intentionally or unintentionally 
released through industrial processes, biological hazards found in contaminated regions, 


or chemical or biological substances specifically introduced in the course of warfare or 
terrorism, areas exist which are extremely hazardous to humans. Nevertheless, it is 
often essential that operators, officials, or soldiers be able to enter these contaminated 
regions at will. 

[0005] Chemical/biological hazard protection suits form a sealed environment which 
surrounds the wearer and prevents the infiltration of the dangerous agents. A variety of 
hazard protection suits have been developed, some specialized for civilian or military 
applications. Advances in fabric and suit design have made it possible for operators to 
reside within a hazard suit for extended periods of time without overheating. However, 
long-duration operation within a hazard suit introduces its own problems. Occupancy 
which extends into a length of hours may present the wearer with annoying or 
debilitating discomfort unless some provision is made for the relief of the operator by 
urination or defecation. 

[0006] However, unless the wearer can be removed from the hazardous region, it is 
not possible to breach the seal of the hazard protection suit without compromising the 
safety of the wearer. 

[0007] What is needed is a chemical/biological hazard protection suit which will 
permit the relief of the occupant without exposing the occupant to environmental 
hazards. 

SUMMARY OF THE INVENTION 
[0008] The chemical/biological hazard protection suit of this invention is formed of 
contaminant impervious material and has two pants legs which extend to a midsection 
below waist level. An opening in the midsection defines an outlet from the suit interior. 
A waste collector is affixed to the midsection of the suit and seals the outlet. The waste 
collector has an upper segment which is fixed to the midsection and which adjoins an 


intermediate segment which is in turn connected to a waste receptacle. A first seal is 
positioned between the upper segment and the intermediate segment, and a second seal 
is positioned between the intermediate segment and the waste receptacle. A region of 
weakened material encircles the intermediate segment between the first and second 
5 seals. A wearer discharges waste through the outlet and past the two open seals into the 
receptacle, whereupon both seals are closed, and the receptacle is detached from the 
upper segment, leaving both the receptacle and the suit sealed. Prior to use, the waste 
receptacle, still attached to the suit outlet, may be retained within a pocket on one of the 
pants legs. 

10 [0009] It is a feature of the present invention to provide a chemical/biological hazard 
protection suit which may be comfortably worn for extended periods. 

[0010] It is another feature of the present invention to provide a chemical/biological 
hazard protection suit which permits the wearer to discharge bodily wastes from the suit 
without being exposed to the exterior environment. 

15 [001 1] Further objects, features and advantages of the invention will be apparent from 
the following detailed description when taken in conjunction with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] FIG. 1 is a perspective view of the chemical/biological hazard protection suit 
20 of this invention, partially broken away in section to reveal the waste collector. The suit 
is shown with the waste receptacle in a stowed position. 

[0013] FIG. 2 is a perspective view of the chemical/biological hazard protection suit 
of FIG. 1, partially broken away in section, shown in the process of collecting waste, 
and, in alternative view, the separation of the filled waste receptacle. 
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[0014] FIG. 3 is a cross-sectional view of the chemical/biological hazard protection 
suit of FIG. 2 in the process of collecting waste. 

[0015] FIG. 4 is a perspective view of an alternative embodiment chemical/biological 
hazard protection suit of this invention having multiple waste collectors. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0016] Referring more particularly to FIGS. 1-4, wherein like numbers refer to similar 
parts, a chemical/biological hazard protection suit 20 is shown in FIG. 1 . The suit 20 
may be fabricated of conventional chemical/biological hazard suit material such as 
selectively permeable membrane material, and may incorporate conventional features of 
such suits which promote exchange of water vapor, and cooling air circulation. In 
addition, the suit 20 may include features which permit it to be donned rapidly, such as 
in the hazard protection suit disclosed in our co-pending U.S. patent application No. 
10/255,569, filed June 19, 2003, the disclosure of which is incorporated by reference 
herein. 

[0017] The suit 20 has a sealed interior 22 defined inwardly of a pants section 24 
having two pants legs 26 which extend upwardly to a midsection 28. An upper section 
30 extends upwardly from the midsection, and includes a torso-covering section, 
sleeves, gloves, and a hood with a respirator mask. 

[0018] At a lower level of the suit midsection 28, between the pants legs 26, an outlet 
32 is formed in the suit which communicates with a waste collector 34. As best shown 
in FIG. 3, the outlet 32 is an opening which stretches from front to back between the 
two pants legs 26 of the suit. The waste collector 34 is fixed to the midsection 28 so as 
to receive human waste such as urine and feces which are discharged through the outlet 
32. The waste collector 34 may be formed of a flexible plastic material, for example a 
non-woven fabric, such as TYVEK ® nonwoven spunbonded olefin sheets or 


TYCHEM® material manufactured by E. I. du Pont de Nemours and Company, or other 
impermeable yet flexible material. The waste collector 34 may be assembled from two 
sheets of material fused along edge seams, or it may be formed as a continuous tube of 
material. 

5 [001 9] The waste collector 34 has an upper segment 36 which is permanently fixed to 
the midsection 28 of the suit to receive waste discharged through the outlet 32. The 
upper segment 36 has two flaps 37, best shown in FIG. 3, each of which is fastened to 
the suit adjacent the outlet. Each flap 37 has a concave curved upper edge 39 which 
conforms to the shape of the underside of the suit midsection 28. An intermediate 

10 segment 38 extends outwardly from the upper segment 36 to join a waste receptacle 40. 
The front to back dimension of the waste receptacle is about twelve inches, and the 
vertical dimension of the waste collector is about 12-18 inches. A first closable seal 42 
extends across the waste collector between the upper segment 36 and the intermediate 
segment 38. A second closable seal 44 extends across the waste collector between the 

15 intermediate segment 38 and the waste receptacle 40. The first closable seal 42 and the 
second closable seal 44 are formed of mating plastic members which are closable by the 
application of pressure thereto. The seals 42, 44, for example, may be of the ZIPLOK® 
grip seal or rail lock type manufactured by S.C. Johnson & Son, Inc. A separation 
region is defined between the first seal 42 and the second seal 44 by a region of 

20 weakened material 46. The region of weakened material 46 may be formed by heat or 
pressure or other technique to define a line of material which is readily severed when it 
is desired to separate the waste receptacle from the suit. The intermediate segment may 
be formed with a small wedge-shaped relief 48 at the terminations of the region of 
weakened material 46 to assist the user in tearing along the region. 

25 [0020] As shown in FIG. 1 , the suit 20 is preferably formed with an upwardly opening 
storage pocket 50 on one of the two pants legs 26. The storage pocket 50 is formed by a 
rectangular section of material which is affixed to the exterior of the pants leg 26 at a 
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location closely spaced from the outlet 32. Prior to use, the waste receptacle 40, is 
received within the pocket 50. Because the waste receptacle 40 is formed of lightweight 
and thin flexible material, it is conveniently kept out of the way of the wearer while 
stored within the pocket 50. If the pocket is not as wide as the waste collector, the 
5 waste collector may be folded to fit within the pocket 50. During the initial period of 
wear, the waste receptacle 40 remains within the pocket, and both the first seal 42 and 
the second seal 44 are open. However, the waste receptacle 40 is a closed bag, and there 
is thus an impervious barrier to contaminants entering the suit 20 through the collector 
34. 

10 [0021] When, after the passage of time within the suit 20, the suit's wearer desires to 
discharge solid or liquid waste, the waste receptacle 40 is extracted from the storage 
pocket 50, and allowed to hang down below the outlet 32. Typically, the wearer of the 
suit 20 will not be wearing any undershorts beneath the suit, or will be wearing special 
purpose undergarments (not shown) with one or more appropriate openings for the 

15 discharge of waste. As shown in FIGS. 2 and 3, the human waste 52 flows under the 

force of gravity out the outlet 32, past the first seal 42, through the intermediate segment 
38, and past the second seal 44 into the waste receptacle 40. Once all the waste 52 has 
been discharged from the suit 20, the wearer presses the first seal 42 to engage the two 
opposed engaging members of the seal with one another to form an air-tight closure 

20 which prevents any environmental contaminants from entering the suit through the first 
seal. The second seal 44 is likewise closed, thereby containing the waste 52 within the 
receptacle 40. Finally, the wearer tears along the region of weakened material 46 to 
remove the sealed waste receptacle 40 from the suit. The upper segment 36 with the 
sealed first seal 42 remains affixed to the suit, and the wearer may continue activities 

25 protected from chemical or biological hazards. The small portion of the waste collector 
that remains attached to the suit 20 is very lightweight and does not substantially 
interfere with the free movements of the wearer. 
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[0022] It will be noted that although the waste receptacle may only be detached from 
the waste collector once. It may be used to collect bodily wastes on several occasions 
before being detached from the intermediate segment. Once the waste receptacle has 
been detached however, for additional waste elimination activities, the wearer must 
return to an uncontaminated region. 

[0023] An alternative embodiment chemical/biological hazard protection suit 54 is 
shown in FIG. 4. The suit 54 is similar to the suit 20, except that multiple waste 
collectors 34 are fastened to the suit to communicate with the outlet 32. Two or more 
waste collectors 34 may be fastened to the suit outlet 32, the upper segments 36 of each 
waste collector being fastened to either the suit itself, or to an adjoining waste collector 
upper segment. Prior to use, the waste collectors 34 are stored in the leg pocket 50, one 
collector at a time can be extracted from the pocket as the need arises, and then the 
individual waste receptacles 40 can be torn off and disposed of. The suit 54 thus allows 
extended occupation of the hazard protection suit, without requiring a soiled waste 
receptacle to be carried with the suit for any length of time. 

[0024] It should be noted that, although the waste receptacle 40 has been shown as 
transparent for illustrative purposes, it will typically be formed of an opaque flexible 
material. Moreover, the interior surface of the collector 34 may have the a soft toilet 
tissue-like surface, and may be used by the wearer of the hazard suit in a fashion similar 
to toilet paper. Thus the waste collector has interior portions which are soft and to serve 
as toilet tissue. 

[0025] It is understood that the invention is not limited to the particular construction 
and arrangement of parts herein illustrated and described, but embraces all such 
modified forms thereof as come within the scope of the following claims. 


